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(54) RECEPTION DEVICE FOR SPREAD SPECTRUM COMMUNICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reception device for spread 
spectrum communication which can maintain excellent characteristics in 
interference environment and also secure noise-resistance 
characteristics equivalent to those of a linear composition system. 
SOLUTION: The reception device for spread spectrum communication 
which uses a high-speed frequency hopping system making multiple hops 
for every data bit has a hop data decision part 9 which decides data for 
each hop, a reception intensity detection part 1 1 which detects the 
reception intensity of each hop. a weight control part 12 which performs a 
weight operation with the reception intensity of each hop detected by the 
detection part 11. and a composition decision part 13 which decides data 
by synthesizing individual pieces of hop data decided by the hop data 
decision part 9 according to the weight found by the weight control pat 
12. 
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weight from the aforementioned weight control section. The hop data judging section which carries out a data judging 
about each hop and which is a receiving set for spectrum diffusion communication using the high-speed frequency- 
hopping method which carries out multiple-times hop per 1 bit of data, and is outputted as hop judging data. The 
syntiietic judgment section which compoimds each hop judging data from the aforementioned hop data judging section, 
and performs a data judging. The hop data error judging section which performs comparison with the judgment data 
outputted from the aforementioned synthetic judgment section, and each hop judging data outputted from the 
aforementioned hop data judging section, and judges whether it is an error. The weight control section which 
determines weight based on the error judging result stored in the error memory which memorizes the error judging 
resuh outputted from the aforementioned hop data error judging section, and the aforementioned error memory. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
danaffes caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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and perform a data judging by comparing level about a space and making it binary. 

[0007] Thus, the operation is explained about the constituted receiving set for spectrum diffusion communication. 
[0008] The signal (input signal) received by the antenna 1 passes only a diffusion frequency band signal by BPF2. If it 
is a mark and is flF+deltaf and a space when the hopping synchronization can be taken and the sine wave which is the 
frequency of fc+flF is multiplied by this band-limited signal by the frequency converter 4 by the frequency synthesizer 
3, the frequency component of fIF-delta f is outputted. BPF6 cannot be passed although the output from a frequency 
converter 4 can pass BPF5 in a mark. BPF5 cannot be passed although BPF6 can pass by the reverse in the case of a 
space. The detection sections 7, such as an envelope detection, and the detection section 8 perform level detection to 
the output of BPF5 and BPF6, respectively. The hop data judging section 9 judges hop data by comparing the output 
level of the detection section 7 and the detection section 8 for every hop. It is the structure which judges the data 
received by the majority judging section 10 as coxmted the mark and the number of hop of a space which were judged 
in the hop data judging section 9 and made the more numerous one the data value. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional receiving set for spectrum 
diffusion communication, in order to use a majority judging as the judgment method in a hard limiter composite 
system, the static characteristic (for example, opposite noise figure) which is a basic property had the trouble of 
becoming bad theoretically rather than an alignment composite system. Moreover, it had the trouble that the aperture of 
the performance difference of both methods became large further under phasing environment. Furthermore, as 
mentioned above, in the conventional alignment composite system, the circuit scale became large and it had the trouble 
of carrying out performance degradation to the bottom of still stronger interference environment as compared with a 
hard limiter composite system. 

[0010] In this receiving set for spectrum diffusion communication, it is required that about the same opposite noise 
figure as an alignment composite system should be securable, maintaining the good property under the interference 
environment which is the strong point of a hard limiter composite system by performing middle-processing with the 
alignment composition and hard limiter composition composition in high speed FH. 

[001 1] It aims at offering the receiving set for spectrum diffusion communication which can secure about the same 
opposite noise figure as an alignment composite system while it can maintain the good property under interference 
environment, since this invention fills this demand. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problrai the receiving set for 
spectrum diffusion communication of this invention The hop data judging section which is a receiving set for spectrum 
diffusion communication using the high-speed frequency-hopping method which carries out multiple-times hop per 1 
bit of data, and carries out a data judging about each hop. The receiving on-the-strength detecting element which 
detects the receiving intensity of each hop, and the weight control section which performs a weight operation with the 
receiving intensity of each hop detected by the receiving on-the-strength detecting element, It has the composition 
which has the synthetic judgment section which compounds each hop data judged in the hop data judging section with 
the weight called for in the weight control section, and performs a data judging. 

[0013] Thereby, while the good property under interference environment is maintainable, the receiving set for 
spectrum diffusion communication which can secure about the same opposite noise figure as an alignment composite 
system is obtained. 
[0014] 

[Embodiments of the Invention] The receiving set for spectrum diffusion communication of this invention according to 
claim 1 The hop data judging section which is a receiving set for spectrum diffusion communication using the high- 
speed frequency-hopping method which carries out multiple-times hop per 1 bit of data, and carries out a data judging 
about each hop. The receiving on-the-strength detecting element which detects the receiving intensity of each hop, and 
the weight control section which performs a weight operation with the receiving intensity of each hop detected by the 
receiving on-the-strength detecting element. Suppose that it has the synthetic judgment section which compounds each 
hop data judged in the hop data judging section with the weight called for in the weight control section, and performs a 
data judging. 

[001 5] Since the hard limiter composite system of using the hop judging data made binary at the synthetic judgment 
section is using while being able to earn synthetic gain as compared with the majority judging which is an exclusive 
operation and being able to secure good opposite noise figure by this composition, since weighting to the judgment 
result of each hop with the value by which the weight operation was carried out according to receiving intensity is 
performed, it has operation that it is maintainable in the good property under interference environment. 
[0016] The receiving set for spectrum diffusion conmiunication according to claim 2 In the receiving set for spectrum 
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diffusion communication according to claim 1 a weight control section The maximum receiving on-the-strength 
detecting element which detects the maximum receiving intensity out of the receiving intensity of each hop, Suppose 
that it has a comparator [ difference / level / threshold ] and the weight operation part which determines weight based 
on the comparison result of a comparator by searching for the level difference of the average receiving on-the-strength 
detecting element which asks for the average receiving intensity of other hop of those other than the maximum 
receiving intensity, and the maximum receiving intensity and average receiving intensity. 
[0017] Since it can be made zero or it lessens weight of the maximum on-the-strength reception hop, when a level 
difference with average receiving intensity becomes large, and the level difference considers that the receiving 
intensity of the hop which has received interference exceeds a threshold and it exceeds a threshold by this composition, 
it has operation that influence of interference can be lessened further. 

[0018] The receiving set for spectrum diffusion communication according to claim 3 In the receiving set for spectrum 
diffiision communication according to claim 1 a weight control section The maximum receiving on-the-strength 
detecting element which detects the maximum receiving intensity out of the receiving intensity of each hop, Suppose 
that it has a comparator [ difference / level / threshold ] and the weight operation part which determines weight based 
on the comparison result of a comparator by searching for the level difference of the minimum receiving on-the- 
strength detecting element which detects the minimum receiving intensity out of the receiving mtensity of each hop, 
and the maximum receiving intensity and the minimum receiving intensity. 

[0019] Since it can be made zero or it lessens weight of the maximum on-the-strength reception hop, when a level 
difference with the minimum receiving intensity becomes large, and the level difference considers that the receiving 
intensity of the hop which has received interference exceeds a threshold and it exceeds a threshold by this composition, 
it has operation that influence of interference can be lessened further. 

[0020] The receiving set for spectrum diffusion communication according to claim 4 In the receiving set for spectrum 
diffusion communication according to claim 1 a weight control section The maximum receiving on-the-strength 
detecting element which detects the maximum receiving intensity out of the receiving intensity of each hop, The 
average receiving on-the-strength detecting element which asks for the average receiving intensity of other hop of 
those other than the maximum receiving intensity. The 1st comparator [ search for the level difference of the maximum 
receiving intensity and average receiving intensity, and / difference / level / the 1st threshold ], Each level difference ot 
the maximum receiving intensity and the receiving intensity of each hop is searched for, and suppose that it has the 2nd 
comparator [ difference / level / each / the 2nd threshold ] and the weight operation part which determines weight 
based on the 1 st and the comparison result of the 2nd comparator. , x- 

[0021] Since it can be made zero by this composition or it considers that the hop has also received interference and 
lessens weight with the maximum receiving on-the-strength reception hop when there is hop with few the maximum 
receiving intensity and level differences, it has operation that influence of interference can be lessened further. 
[0022] The receiving set for spectrum diffusion communication according to claim 5 In the receiving set for spectrum 
diffusion communication according to claim 1 a weight control section The maximum receiving on-the-strength 
detecting element which detects the maximum receiving intensity out of the receiving intensity of each hop. The 
minimum receiving on-the-strength detecting element which detects the minimum receiving intensity out of the 
receiving intensity of each hop. The 1st comparator [ search for the level difference of the maxunum receiving 
intensity and the minimum receiving intensity, and / difference / level / the 1st threshold ], Each level difference of the 
maximum receiving intensity and the receiving intensity of each hop is searched for, and suppose that it has the 2nd 
comparator [ difference / level / the 2nd threshold ] and the weight operation part which determmes weight based on 
the 1 St and the comparison result of the 2nd comparator. 

[0023] Since it can be made zero by this composition or it considers that the hop has also received interference and 
lessens weight with the maximum receiving on-the-strength reception hop when there is hop with few the maximum 
receiving intensity and level differences, it has operation that influence of interference can be lessened fiirther. 
[0024] The receiving set for spectrum diffusion communication according to claim 6 The hop data judging section 
which carries out a data judging about each hop and which is a receiving set for spectrum diffusion commumcation 
using the high-speed frequency-hopping method which carries out multiple-times hop per 1 bit of data, and is outputted 
as hop judging data, The synthetic judgment section which compounds each hop judging data from the hop data 
judging section, and perfonns a data judging. The hop data error judging section which performs companson wilh the 
judgment data outputted from the synthetic judgment section, and each hop judging data outputted from the hop data 
iudging section, and judges whether it is an error. The error memory which memorizes the error judging result 
outoutted from the hop data error judging section. Having the weight control section which determines weight based on 
the error judging result stored in error memory, the synthetic judgment section decides to compound each hop judging 
data based on the weight from a weight confrol section. 
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[0025] Since it can carry out to zero or it memorizes the error generating situation for every hop by comparing each 
hop judging data with the judgment data after composition, it considers that interference has occurred in the frequency 
corresponding to the hop which the error generated by this composition and it lessens the weight to the hop 
corresponding to the frequency, it has operation that the influaice of interference can be lessened further. 
[0026] Hereafter, the form of operation of this invention is explained using drawing 1 - drawing 6 . 
[0027] (Form 1 of operation) Drawing J. is the block diagram showing the receiving set for spectrum diffusion 
communication of the high-speed FH method by the form 1 of operation of this invention. If it is a mark (data "1 ") as 
an information modulation technique and is a space (data "0") here about the sine wave of the frequency of fc+delta f 
as well as the conventional example, BFSK which outputs the sine wave of the frequency of fc-delta f is assumed, fc is 
the carrier frequency by which hopping pattemizing was carried out. 

[0028] In drawingl , since an antenna 1, BPF2, a frequency synthesizer 3, a frequency converter 4, BPF 5 and 6, the 
detection sections 7 and 8, and the hop data judging section 9 are the same as that of drawing 7 , the same sign is 
attached and explanation is omitted. The receiving on-the-strength detecting element to which 1 1 detects the receiving 
intensity of each hop, the weight control section which compute the weighting factor to each hop judging data based on 
the receiving intensity of each hop by which 12 was detected by the receiving on-the-strength detecting element 11, 
and 13 are the synthetic judgment section which performs in a weighting operation to each hop judging data from the 
hop data judging section 9 according to the weighting factor computed by the weight confrol section 12, and performs 
in a synthetic judgment. 

[0029] The operation is explained about the receiving set for spectrum diffusion communication constituted as 
mentioned above. 

[0030] The signal received by the antenna 1 passes only a diffusion frequency band signal by BPF2. If it is a mark and 
is flF+deltaf and a space when the hopping synchronization can be taken and this band-limited signal and the 
sinusoidal signal which is the frequency of fc+flF of frequency synthesizer 3 output are multipHed by the frequency 
converter 4, the frequency component of fIF-delta f is outputted. BPF6 cannot be passed although the output from a 
frequency converter 4 can pass BPF5 in a mark. BPF5 cannot be passed, although it is the reverse in the case of a space 
and the output from a frequency converter 4 can pass BPF6. The detection sections 7, such as an envelope detection, 
and the detection section 8 perform level detection to the output of BPF5 and BPF6, respectively. The hop data jud^ng 
section 9 judges hop data by comparing the output level of the detection section 7 and the detection section 8 for every 
hop. Moreover, the receiving on-the-strength detecting element 1 1 detects the receiving intensity in each hop, and a 
weighting factor is computed according to the level of the receiving intensity of each hop by the weight confrol section 
12. For example, a wei^ting factor is calculated with relative level so that receiving intensity may enlarge a weighting 
factor to sfrong hop as compared with other reception hop and receiving intensity may lessen a weighting factor to low 
hop. The synthetic judgment section 13 performs weighting composition of the maximum ratio composition etc. using 
the weighting factor computed by the weight confrol section 12 to the hop judging data from the hop data judging 
section 9, and a 1-bit data judging is performed. 

[003 1] Below, the example of the judgment method of 1-bit data is described. For example, 4 hop **** high speed FH 
is assumed per one symbol. Since a hop number is given to each hop in 1 bit, it considers as hop 1 , hop 2, hop 3, and 
hop 4 here, respectively. The hop data judging section 9 presupposes that it judged with "1" (hop 1), "0" (hop 2), 
" 1 " (hop 3), and "0" (hop 4) as hop data. The result which calculated the weighting factor in each hop by the weight 
confrol section 12 based on the receiving intensity at this time is set to 4 (hop 1), 1 (hop 2), 2 (hop 3), and 3 (hop 4), 
and it fransposes to - 1 , if it is + 1 and "0", if each hop judging data is " 1 ", and the synthetic judgment section 1 3 
performs a weight operation. The operation value X in this case is set to X=+lx4-lxH-lx2-lx3=+2>0. That is, since 
the positive value X is drawn from this weight operation, the synthetic judgment section 13 judges that this data is " 1 
Judgment data are set to "0" when a negative value is drawn by the weight operation. 

[0032] The hop data judging section 9 which carries out a data judging about each hop as mentioned above according 
to the form of this operation, The receiving on-the-sfrength detecting element 1 1 which detects the receiving intensity 
of each hop, and the weight confrol section 12 which performs a weight operation with the receiving intensity of each 
hop detected by the receiving on-the-sfrength detecting element 1 1, By having formed the synthetic judgment section 
13 which compounds each hop data judged in the hop data judging section 9 with the weight called for by the weight 
confrol section 12, and performs a data judging Since weighting to the judgment result of each hop with the value by 
which the weight operation was carried out according to receiving intensity is performed While being able to earn 
synthetic gain as compared with the majority judging which is an exclusive operation and being able to secure good 
opposite noise figure Since the hard limiter composite system of using the hop judging data made binary in the 
synthetic judgment section is used, the good property under interference environment is maintainable. 
[0033] (Form 2 of operation) Drawing 2 is the block diagram showing the weight confrol section of the receiving set 
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25 outputs the threshold setting section and 26 ou^uts ^/^f P^"^^"^^^^^ receiving on-the-strength 

determines a weighting factor by the output ^ «>"^;^f ^6. ^^^^^ 
[0035] Hie operation is explained about wei^t con^l ^^^^^^^^^^^ memory 21 by the timing 
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according to the hopping tmiing which the hop ^"^^frf element 23 detects the level of a hop 
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detecting element 23 and the average recei^^^^ 

24 is calculated by the comparator 26. Furthermore when vaiue^"^ considCTS that the hop with the maximum 
Comparator 26 is over the threshold of the threshold ""^nf^ ^^^^^^^ iith the maximum 

receiving intensity has received i^terf^^nce and or ^^^^^^^^^^ '^Ms c^., about hop other than the hop 

environment by the external factor. hove the weisht control section 12 The maxitnum 

[0037] Accordmg to the form of this operation, ^oarttoned ™ ^^n^^^^ 
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interferencecanbelessenedfiii^er. ui^ck diagram showing the weight control section of the receiving set 

[0038] (Gestalt 3 of operation) Drawmgl is the block ^^^^^^^^^1°^^ 4 3 of operation of this invention. The 
for spictrum diffusion communication of the ^.^"^P^^J^^l^tioL^S^^^^^^ of drawing Hke the gestalt 
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section, and weight operation part. ^lemorv 21 the hop timing-control section 22, the maximum 

[0039] In drawingl , since recel^ang on-&e-sfr^^^ ^ 26, and the weight 

receiving on-the-strength detecting e em«^^ 23 Ae '^^^^^ explanation is omitted. 31 is the 
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23, and the minimum receiving intensity from the minimum receiving on-the-strength detecting element 31, and the 
threshold of the threshold setting section 25. This point is just going to differ from the gestalt 2 of operation. 
[0040] The operation is explained about the weight control section constituted as mentioned above. 
[0041] The receiving intensity in each hop is written in the receiving on-the-strength memory 21 by the timing 
according to the hopping timing which the hop timing-control section 22 outputs. In all hop per bit, the maximum 
receiving on-the-sfrength detecting element 23 detects the level of a hop number with the largest receiving intensity, 
and receiving intensity by the output from the receiving on-the-sfrength memory 21. Moreover, the minimum receiving 
on-the-strength detecting element 3 1 detects the level of a hop number with the smallest receiving intensity, and 
receivmg intensity, and the level difference of the maximum receiving intensity from the maximum receiving on-the- 
sfrength detecting element 23 and the minimum receiving intensity from the minimum receiving on-the-sfrength 
detecting element 3 1 is calculated by the comparator 26. Furthermore, when the value calculated by the comparator 26 
is over the threshold of the threshold setting section 25, it considers that the hop with the maximum receiving intensity 
has received mterference, and or it lessens the weighting factor to the hop with the maximum receiving intensity to the 
weight operation part 32, it orders to make it zero. In this case, to hop other than the hop with the maximum receiving 
mtensity, the weight operation part 32 computes a weighting factor like the gestah 1 of operation according to the level 
of the receiving intensity of hop. In addition, you may make it change dynamically the set point of the threshold of the 
threshold setting section 25 so that it can respond to change of the receiving environment by the external factor. 
[0042] According to the form of this operation, as mentioned above the weight confrol section 12 The maximum 
receivmg on-the-strength detecting element 23 which detects the maximum receiving intensity out of the receiving 
mtensity of each hop. The minimum receiving on-the-sfrength detecting element 31 which detects the minimum 
receiving intensity out of the receiving intensity of each hop. By having searched for the level difference of the 
maximum receiving intensity and the minimum receiving intensity, and having formed the comparator [ difference / 
level / threshold ] 26 and the weight operation part 27 which determines weight based on the comparison result of a 
comparator 26 As for the receiving intensity of the hop which has received interference, a level difference with the 
mimmum receiving intensity becomes large. Since it can be made zero or it lessens weight of the maximum on-the- 
strength reception hop, when it considers that the level difference exceeds a threshold and a threshold is exceeded 
influence of interference can be lessened further. 

[0043] (Gestalt 4 of operation) Drawing4 is the block diagram showing the weight control section of the receiving set 
for spectrum diffusion communication of the high-speed FH method by the gestalt 4 of operation of this invention. The 
composifron of the receiving set for spectrum diffusion communication is the composition of drawing 1 like the gestalt 
1 of operation, and the weight control section of drawing 4 corresponds to the weight control section 12 of drawing 1 , 
and newly adds a comparator and the threshold setting section in the gestalt 2 of operation. 

[0044] In dravdng 4 , since the receiving on-the-sfrength memory 21 , the hop timing-control section 22, the maximum 
receiving on-the-sfrength detecting element 23, and the average receiving on-the-strength detecting element 24 are the 
same as that of drawing 2 , the same sign is attached and explanation is omitted. It is the 1st comparator to which 41 
outputs the 1st threshold setting section, and 42 outputs the comparison resuU of the level difference of the output of 
the maximum receiving on-the-strength detecting element 23, and the output of the average receivmg on-the-sfrength 
detectmg element 24, and the threshold of the 1st threshold setting section 41. The 1st threshold setting section 41 and 
1st comparator 42 are the same as the threshold setting section 25 and the comparator 26 in the gestalt 2 of operation 
respectively. It is the 2nd comparator to which 43 outputs the 2nd threshold setting section, and 44 outputs the 
companson resuh of the level difference of each hop receiving on-the-sfrength output of the receiving on-the-strength 
memory 21, and the output of the maximum receiving on-the-sfrength detecting element 23, and the threshold of the 
2nd threshold setting section 43. 

[0045] The operation is explained about frie weight control section constittited as mentioned above. 
[0046] The receiving intensity in each hop is written in the receiving on-the-sfrength memory 21 by the timing 
according to the hopping timing which the hop timing-control section 22 outputs. In all hop per bit, the maximum 
receiving on-the-sfrength detecting element 23 detects tiie level of a hop number with the sfrongest receiving intensity, 
and receiving intensity by the output from the receiving on-the-strength memory 2 1 . The average receiving on-the- 
strength detecting element 24 detects the average of receiving intensity other than the hop with the maximum receiving 
mtensity, and the level difference of the maximum receiving intensity from the maximum receiving on-the-strength 
detecting element 23 and the minimum receiving intensity from the average receiving on-tiie-sfrengtii detecting 
element 24 is calculated by the 1st comparator 42. Furthermore, when the value calculated by the 1st comparator 42 is 
over the value of tiie 1st threshold setting section 41, it considers that the hop with the maximum receiving intensity 
has received interference, and or it lessens the weighting factor to the hop with tiie maximum receiving intensity to the 
weight operation part 45, it orders to make it zero. In tiiis case, to hop other tiian the hop witii the maximum reception, 
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the weight operation part 45 computes a weighting factor like the gestalt 1 of operation according to the level of the 
receiving intensity of hop. In addition, you may make it change dynamically the set point of the threshold of the 1st 
threshold setting section 41 so that it can respond to change of the receiving environment by the external factor. It is 
the operation same so far as the gestalt 2 of operation. 

[0047] With the form of this operation, the level difference of the value of the receiving on-the-strength memory 21 
and the output of the maximum receiving on-the-strength detecting element 23 which store the receiving intensity of 
each hop is further calculated by the 2nd comparator 44 about each hop. When it is considered that the hop with the 
maximum receiving intensity has received interference, and the level difference about each hop from the 2nd 
comparator 44 is smaller than the threshold of the 2nd threshold setting section 43, or it considers that the hop has 
received interference and lessens the weighting factor to this hop to the weight operation part 45, it orders to make it 
zero. In addition, you may make it change dynamically the set point of the threshold of the 2nd threshold settmg 
section 41 so that it can respond to change of the receiving environment by the external factor. 
[0048] According to the gestalt of this operation, as mentioned above the weight control section 12 The maximum 
receiving on-the-strength detecting element 23 which detects the maximum receiving intensity out of the receiving 
intensity of each hop, The average receiving on-the-strength detecting element 24 which asks for the average receiving 
intensity of other hop of those other than the maximum receiving intensity. The 1st comparator [ search for the level 
difference of the maximum receiving intensity and average receiving intensity, and / difference / level / the 1st 
threshold 1 42 The 2nd comparator [ search for each level difference of the maximum receiving mtensity and the 
receiving intensity of each hop, and / difference / level / each / the 2nd threshold ] 44, When there is hop with few the 
maximum receiving intensity and level differences by having formed the weight operation part 45 which determines 
weight based on the 1st and the comparison resuh of the 2nd comparator 42 and 44 Since it can be made zero or it 
considers that the hop has received interference and lessens weight with the maximum receiving on-the-strength 
reception hop, influence of interference can be lessened further. . . . 

[0049] (Gestalt 5 of operation) Drawing 5 is the block diagram showing the weight control section of the receiving set 
for spectrum diffusion communication of the high-speed FH method by the gestalt 5 of operation of this mvention. The 
composition of the receiving set for spectrum diffusion communication is the composition of drawmgl like the gestalt 
1 of operation, and the weight control section of drawing^ newly adds a comparator and the threshold setting section 

in the gestalt 3 of operation. , *u 

[0050] In drawin g 5 , since the receiving on-the-strength memory 21, the hop tuning-control section 22, the maximum 
receiving on-the-strength detecting element 23, and the minimum receiving on-the-strength detectmg element 3 1 are 
the same as that of drawing 3 , the same sign is attached and explanation is omitted. It is the 1 st comparator to which 
51 outputs the 1st threshold setting section, and 52 outputs the comparison result of the level difference of the output ot 
the maximum receiving on-the-strength detecting element 23, and the output of the minimum receiving on-die-strength 
detecting element 31, and the threshold of the 1st threshold setting section 51. The 1st threshold settmg section 51 and 
the 1st comparator 52 are the same as the threshold setting section 25 in the gestalt 2 of operation, and a comparator 26 
respectively. It is the 2nd comparator to which 53 outputs the 2nd threshold setting section, and 54 outputs the 
comparison result of the level difference of each hop receiving on-the-strength output of the receiving on-the-strength 
memory 21, and the output of the maximum receiving on-the-strength detecting element 23, and the threshold of the 
2nd threshold setting section 53. 

[005 1 ] The operation is explained about the weight control section constituted as mentioned above. 
[0052] The receiving intensity in each hop is written in the receiving on-the-strength memory 21 by the timing 
according to the hopping timing which the hop timing-control section 22 outputs. In all hop per bit, the maximum 
receiving on-the-strength detecting element 23 detects the level of a hop number with the largest receivmg intensity, 
and receiving intensity by the output from the receiving on-the-strength memory 21 . Moreover, in all hop per bit, the 
minimum receiving on-the-strength detecting element 3 1 detects the level of a hop number with the smallest receivmg 
intensity and receiving intensity, and the level difference of the maximum receiving intensity from the maximum 
receiving on-the-strength detecting element 23 and the minimum receiving intensity from the minimum receivmg on- 
the-sfrength detecting element 3 1 is calculated by the 1st comparison 52. Furthermore, when the value calculated by 
the 1st comparator 52 is over the threshold of the 1st threshold setting section 51, it considers that the hop with the 
maximum receiving intensity has received interference, and or it lessens the weighting factor to the hop with the 
maximum receiving intensity to the weight operation part 55, it orders to make it zero. In this case, to hop other than 
the hop with the maximum receiving intensity, the weight operation part 55 computes a weighting factor like the 
gestalt 1 of operation according to the level of the receiving intensity of hop. In addition, you may make it change 
dynamically the set point of the threshold of the 1st threshold setting section 51 so that it can respond to change ot the 
receiving environment by the external factor. It is the operation same so far as the gestalt 3 of operation. 
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r00531 With the gestalt of this operation, the level difference of the value of the receiving on-the-strength niemory 21 
and the maximuiS receiving on-the-strength detecting element 23 which store the receiving intensity of each hop is 
further calculated by the 2nd comparator 54 about each hop. When it is considered th^ the hop with the maximum 
reiving intensity has received interference, and the level difference about each hop from the 2nd comparator 54 is 
Waller Ian the Areshold of the 2nd threshold setting section 53, or it considers that the hop has received interference 
and lessens the weighting factor to this hop to the weight operation part 55 it orders to make it zero. In addition, you 
may make it change dynamically the set point of the threshold of the 2nd threshold setting section 53 so that it can 
respond to change of the receiving environment by the external factor. . , ^ ^n. 

r00541 According to the gestalt of this operation, as mentioned above the weight control section 12 The maximum 
receive on-the-strength detecting element 23 which detects the maximum receiving intensity out of the receiving 
intensity of each hop. The minimum receiving on-the-strength detecting element 31 which detects the minimum 
receiving intensity out of the receiving intensity of each hop, The 1st comparator [ search for the level difference of the 
maximum receivkig intensity and the minimum receiving intensity and / difference / level / the 1 st threshold ] 52, The 
2nd comparator [ search for each level difference of the maximum receiving intensity and the receiving intensity ot 
each hop, and / difference / level / the 2nd threshold ] 54, When there is hop with few the maximum receivmg mtensity 
and level differences by having formed the weight operation part 55 which determmes weight based on the 1st and the 
comparison result of the 2nd comparator 52 and 54 Since it can be made zero or it considers that the hop has received 
interference and lessens weight with the maximum receiving on-the-strength reception hop, mfluence of mterterence 

can be lessened further, j ^ 

10055] (Gestalt 6 of operation) Drawing6 is the block diagram showing the receiving set for spread-spectrum ^ 
communication of the high-speed FH method by the gestalt 6 of operation of this invention. If it is a mark (data ) 
and is a space (data "0") about the sine wave of the frequency of fc+delta f as an information modulation technique l^e 
the gestalt 1 of operation, BFSK which outputs the sine wave of the frequency of fc-delta f is assumed, fc is the earner 
frequency by which hopping pattemizing was carried out. 

100561 In drawinei , since an antenna 1, BPF2, a frequency synthesizer 3, a frequency converter 4, BPF 5 and 6, the 
detection sections 7 and 8, and the hop data judging section 9 are the same as that of drawingj , the same sign is 
attached and explanation is omitted. The hop data error judging section which performs companson with the 1 -bit 
judging data of synthetic judgment section 64 output of the after-mentioned [ 61 ], and the judgment result m ttie hop 
datf judging section 9, The error memory which memorizes the history of the error 62 was judged in the hop data error 
iudging section 61 to be. The weight control section as which 63 determines a weighting factor by the error situation of 
the error memory 62, and 64 are the syntiietic judgment sections which perform a weighting operation to each hop 
judging data from the hop data judging section 9 according to the weighting factor computed by the weight control 
section 63, and perform a synthetic judgment. . ^^„ri«r,«H 

[0057] The operation is explained about the receiving set for spread-spectirum commumcation constitiited as mentioned 

[0058] The signal received by the antenna 1 passes only a diffiision frequency band signal by BPF2. If it is a mark and 
is flF+deltaf and a space when the hopping synchronization can be taken and this band-limited signal and tiie 
sinusoidal signal which is the frequency of fc+flF of frequency synthesizer 3 output are multiphed by the frequency 
converter 4 the frequency component of fIF-delta f is outputted. BPF6 cannot be passed although the output from a 
frequency converter 4 can pass BPF5 in a mark. BPF5 cannot be passed, although it is the reverse m the case.of a space 
and the output from a frequency converter 4 can pass BPF6. The detection sections 7, such as an envelope detection, 
and the detection section 8 perfoim level detection to the output of BPF5 and BPF6, respectively. The hop data judging 
section 9 judges hop data by comparing the output level of the detection section 7 and tiie detection section 8 for every 
hop If the data (each hop judging data) in each hop judged by the hop data judging section 9 are compared witii the 
data result Oudgment data) judged by the synthetic judgment section 64 and these two jud^ent data are m agreement 
It considers that the error has not generated the hop data, and if not in agreement, by considering tiiat the error has 
generated tiie hop data, the error of the frequency corresponding to each hop will be detected, and the error generating 
history will be memorized by the error memory 62. By referring to the error generating histon^ about each hop 
memorized by the eiror memory 62, the weight contirol section 63 calculates the frequency of error generating, 
considers that interference is received to the frequency in which error generating is occurring frequentiy, and or it 
lessens the weighting factor to this frequency, it is made into zero. The synthetic judgment section 13 performs 
weighting composition using the weighting factor computed by tiie weight contirol section 63 to the hop judging data 
from tiie hop data judging section 9, and 1 -bit data are judged. ^ . • v , » A..hr.r^ 

100591 The hop data judging section 9 which carries out a data judging about each hop and which is outputted as hop 
judging data according to the gestalt of tiiis operation as mentioned above, The synthetic judgment section 64 which 
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compounds eachhopjudgingdatafromthehopdataj^^^^^^^^ 

jud^g section 61 which performs ^^^f^^^^JJl* *f^^^^ wh^er it is an error, The 

64, and each hop judging data outputted from the hop data Judgng secUon ^ ano ju S ^^^^.^^ 

en^or memory 62 which memorizes Ae error J^dgi^^^^lt ou^^^^^^^ .^^^ ^^^^^ ,2. 

the weight control section 63 which determmes weight b^ed ^^e^^^^^^^ 

the syndetic judgment section 64 By havmg been made to ^°«^P^"^\'^^^^^^ L comparing each hop 

the weight control section 63 The error g«-«jmaUo^^^^ Zl>^^l^^^coLSJ±.t interference has 

co^^ndiS t^e frequency, Lfluence of interference can be lessened further. 

[006^1 , • J u o™,Hna tf. the receivine set for spectrum diffusion communication of 

[Effect of the Invention] As explained above ^ccordmg to Ae^^^^^ tor P ^^^^^^ 

this invention according to claim 1 The hop ^ata Judging section w^^^ ^ ^.^ ^^^^ 

communication using the high-speed fr^jJ^^^^y^^P^^X^^^^ elLent which detects the 

and carries out a data judging about each hop The ^""^^^^^^ operation with the receiving 

receivmg intensity of each hop, and the weight confrol the synthetic judgment 

intensity of eachhop detected by *e;ecem^g;^tt^^^^^^ cdled for in the weight 

section which compounds each hop da^ judged m *!.^°P ^^^^^^^^^^^^ S^p with the value by 

control section, and performs a data judgmg ^^^^..^^^f ^ Ae^^^ P 

which the weight operation was earned .^^f^^^Xw' whXJ^ opSon and being able to secure good 

synthetic gain as compared with the majonty J^^gmf which^s an^^^ s 

:^ss^eS^iS:s=-^^^ 

SSfA— ^^^^^^^^ 

receiving set for spectrum diffusion f — ^S!^^^^^^ out of the receiving 

receiving on-the-strength detectmg element ^^^^J^^^^^^^^^^^ asks for the average receiving 
intensity of each hop, The average receiving o^-the-strength detec^tmg eM wmc difference of the 

intensity of other hop of those other than the ^^^^l^^,?^ ^ff^ence / level / threshold ] 

maximum receiving intensity and average ^^^^h^S 

and the weight operation part which determines weight based *e comgns^^ res p ^ 

receiving intensity of the hop which has -^^.f^^^^^^^^^^^^^ recdving intensity, when it 

receiving set for spectrum diffusion f , ^fj^f^^^^^^ out of the receiving 

receiving on-the-strength detectmg elem«it ^^^^^^f^^^^^^ elSlhich detects the minimum receiving 

intensity of each hop, The minimum '^^^^^^"g iSff^ence of the maximum receiving 

intensity out of the receiving intensity of each hop ^y se^^lmg fo^ &e le^^^^ ^^^^^^^ ^^.^^^ 

intensity and the minimum receiving ^.^^f^^^' ^^^^^^^^^^ As for the receiving intensity 

can be lessened fiirther is acquired. . „^^,„„„irarinn aocordine to claim 4, it sets to the 

[0063] According to the receiving set for spectnmi d^^X^t^IiTrw^^^o^^^^^^ The maximum 
receiving set for spectrum diffusion f out of the receiving 
receiving on-the-strength detecting elem«it asks for the average receiving 

intensity of each hop, The average receivmg on-the-strength <l«te«^tmg e comparator [ search for the level 

Intensity of otherhopofthoseotherthanj^em™ 

difference of the maximum receivmg int^sity ^f^^.^f '^'!^f,c^^^^^ and the receiving intensity of 

threshold ], By searching for each level and the weight operationpart 

:&^r:ii^t»e^^^^^^ 
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or it considers that the hop has received interference and lessens weight with the maximum receiving on-the-strength 
r^eption hop, when there is hop with few the maximum receiving intensity and level differences, the advantageous 
effect that influence of interference can be lessened further is acquired. 

[0064] According to the receiving set for spectrum diffusion communication according to claim 5, it sets to the 
receiving set for spectrum diffusion communication according to claim 1 . a weight control section The maximum 
receiving on-the-strength detecting element which detects the maximum receiving intensity out of the receiving 
mtensity of each hop. The minimum receiving on-the-strength detecting element which detects the minimum receiving 
mtensity out of the receiving intensity of each hop, The 1st comparator [ search for the level difference of the 
maxunum receiving intensity and the minimum receiving intensity, and / difference / level / the 1st threshold ], By 
searching for each level difference of the maximum receiving intensity and the receiving intensity of each hop' and 
having the 2nd comparator [ difference / level / the 2nd threshold ] and the weight operation part which detemJines 
weight based on the 1st and the comparison result of the 2nd comparator Since it can be made zero or it considers that 
the hop has received mterference and lessens weight with the maximum receiving on-the-strength reception hop when 
there is hop with few the maximum receiving intensity and level differences, the advantageous effect that influence of 
mterference can be lessened further is acquired. 

[0065] According to the receiving set for spectrum diffusion communication according to claim 6, it is a receiving set 
for spectrum diffusion communication using the high-speed frequency-hopping method which carries out multiple- 
times hop per 1 bit of data. The hop data judging section which carries out a data judging about each hop and which is 
outputted as hop judging data. The synthetic judgment section which compounds each hop judging data from the hop 
data judging section, and performs a data judging, The hop data error judging section which performs comparison with 
ttie judgment data outputted fi-om the synthetic judgment section, and each hop judging data outputted from the hop 
data judgmg section, and judges whether it is an error. The error memory which memorizes the error judging result 
outputted from the hop data error judging section, It has the weight control section which determines weight based on 
ttie error judging result stored in error memory, the synthetic judgment section By compounding each hop judging data 
based on the weight from a weight control section The error generating situation for every hop is memorized by 
companng each hop judging data with the judgment data after composition. Since it can be made zero or it considers 
that interference has occurred in the frequency corresponding to the hop which the error generated and lessens weight 
to the hop correspondmg to the frequency, the advantageous effect that influence of interference can be lessened 
fiirther is acquired. 
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* NOTICES * 

Japan Patent 0££iee is not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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